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(57) Claim Within a portable electric drilling machine, a 

device utilizing an infra-red reflective electronic component < 
^ forming part of an electronic circuit, and a non-reflective disc _ 
with reflective strips distributed uniformly around the 3> 
^ circumference, the said disc, weighted to act as a pendulum and p- 

free to rotate about a pivot- indirectly fixed to the drill body, HI 
remaining in a fixed attitude relative to the earth's surface, O 
moves relative to the said infra-red reflective component of the -g 
electronic circuit, causing a light emitting diode to be "< 
illuminated whenever one of the said reflective strips passes in 
close proximity to the said infra-red reflective component. 
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inserted inside this form. 

A single claim defining the invention wjt*t»rt°n» new 
uw If there is insufficient space on this form for the 
claim use separate sheets of paper beginning wi th the 
SJS'-tS claim defining the invention is as fo ows 
and ending with the date and the name of the applicant 
in block letters. 

This form must be accompanied by (a) a true and exact copy 
5 "hi description, claim and drawings (if any), and 
(b) an additional copy of the claim. 

, see foml require in the Guide for Applicants for Patents) 
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Petty Patent Specification for the invention entitled: 

ALIGNMENT INDICATOR FOR. PORTABLE ELECTRIC DRILLS 

The following statement is a full description of this invention, including the b*st method of 

performing it known to me: 
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The present invention is directed to a devi ce for sensing 
■ wHeTKer-th'e' axis of the dr ill' bit In' a portable drill is m 
-the true vertical plane, the true horizontal plane or 
inclined at some predetermined angle to either plane. 
On some known portable drills, the method of determining 
whether the drill axis is horizontal is by means of a 
"bubble level". For this method to be accurate, the 
operator's eye must be directly above the "bubble", the 
illumination must be reasonably good, and the operator's eye 

10 sight must be reasonably acute. 

Tine primary object of the present invention is to provide a 
novel electronic means of determining (and indicating) when 
the drill axis of a drilling machine is, within acceptable 
tolerances, coincident with the horizontal or vertical 
plane, or at some predetermined angle from either plane. 
The indication of coincidence is by the illumination of a 
light emitting diode, fitted to the drilling machine in such 
a position as to be visible to the operator under all normal 
operating conditions. This light emitting diode will have a 

20 wide viewing angle and be bright enough to be visible under 
adverse lighting conditions, thereby overcoming the 
disadvantages of the "bubble level" device. 

The present invention consists of an electronic 
module(A,Fig.l) and an indicating light emitting diode 
(B.Fig.l). 

The mechanical construction of the electronic module is 
shown in Fig. 2. 

It consists essentially of a printed circuit board 
(E, Fig. 2), to which are connected the circuit components, 
30 including the opto-electronic reflective- sensor(B,Fig. 2 ) . 
This is a commercial device containing an infra-red diode 
and a phototransistor mounted in a plastic housing. Whenever 
a body with a reflective surface is brought into close 
proximity to the top surface of this device, the infra-red 
radiation is reflected onto the phototransistor, causing it 
to become forward biased. 

Mounted on a suitable axle, and free to rotate, is a 
disc(C,Fig.2), with a non-reflective surface facing the opto 
device. On this surface are placed narrow reflective 
40 strips (D, Fig. 2), suitably spaced to suit the alignment 
require. [Four strips, as shown in Fig. 2, will indicate all 
coincidences of the horizontal and vertical plane.] 
The disc is made to act as a pendulum by the addition of 
weight (A, Fig. 2). The circuit board, with the reflective 
sensor, is fixed to the body of the drill. As this is 
rotated, the optical sensor moves relative to the reflective 
strips, causing the indicating LED to light whenever the 
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sensor _ deteots^h^rox^ ity of of __^i_. r ^ f lective 

50 The^present invention is suitable for either an A. C. mains 
powerS drill or a battery powered drill, with only amor 
variations to the circuit. . 

The circuit for the A. C. version is shown xn Fig. 3. and the 

battery version in Fig. 4. 

The operation of the circuit of Fig. 3 is as follows - 
Rl ,C1 and Dl form a voltage divider, half wave 
rectifier. With the non-reflective surface of the disc 
facing the sensor (01), there is no coupling of the xnfra-red 
radiation between the diode and phototransistor Ql is 
60 forward biased and effectively short circuits the indicator. 

When' a reflective strip is sensed, (i.e. the drill body is 
coincident with either the vertical or horizontal plane) the 
infra-red radiation is reflected onto the phototransxstor of 
Ul causing it to become forward biased. Base current is 
thus diverted from Ql, which 'turns off. Current can now 
flow through LED1, illuminating the "level indicator. 
The circuit of Fig. 4 operates in a similar manner, except 
that there is no need for a voltage divider/rectif ier 

70 section. ^ , . j-.ni 

Figure 6 shows the sensor module connected to the arm 

While'specif ic embodiments of the invention have been shown 
and described to illustrate the inventive principles, it 
will be understood that the invention may be embodied 
otherwise, without departing from such principles. 
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The claim defining the invention is as follows : — 

Within ^.Boxkabl^^^ fe^device _ w . 

u£JJaziJig...a]x.infra:^ - 

f.onainfi™,p.ardb. .af. An....file.c.tr.onic...circuit.,„ — and a™nan- 

r.e£lec.tive..„...jdis.c with reflective strips ^distributed - 

unifnrmly...-...ar.aund. rtha.-Xiir.cuinfjer.eace, tixe — said — disc, - — . 

weighted- to-act^-as.. a .^pendulum.. -and...fre©-»to.».p^t.ate. — about; ~ 

a~..-pivot~4^irw^ — -remaining — ~ r - 

in a.-.*Axed~^t*i^^ ear-£b»-fi- — «urfaoe x - - » 

©oves .*elativo— ~t*> the- &aid— infea— red reflectrive 

component — of«-1>he-"el-€etrGnie^ii^^i*ty eattsifig — -a — light 

emoting — di*od^"tx>'-be-*ii*l — af* — the — 

said*-™ infra— red'-reflecti^e*"COinpon«nt:* — " 
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